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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image 
forming device which is constituted of a main body and a 
device unit capable of being attached to/detached from 
the main body, and in which the main body reads and 
writes information possessed by the device unit by using 
a radio signal, and further the radio signal is transmitted 
from the main body to the device unit at the time of 
starting or stopping, so that the device unit sends the 
preserved information as a reply to the main body based 
on the transmitted signal by using the radio signal or 
rewrites the preserved information. 
SOLUTION: A CPU 14 in the main body of a color laser 
beam printer 1 and non-volatile memories 203 to 207 
installed in the device unit have such structure that 
signal transmission/reception is performed by using the 
radio signal through antennas 211 and 229. At the time 
of starting or stopping the printer 1, the radio signal is 
transmitted from the main body to the device unit, so 
that the device unit sends the preserved information as 
a reply to the image forming device main body based on the transmitted signal by using the 
radio signal or rewrites the preserved information. 
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* NOTICES * 

« • 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] Image formation equipment which is image formation equipment constituted from a 
removable equipment unit by the body of image formation equipment, and said body of image 
formation equipment, and is characterized by said body and preparing mutually the means of 
communications which can communicate by the radio signal in said each of equipment unit. 
[Claim 2] Image formation equipment according to claim 1 characterized by communicating the 
information with which have a memory means by which said equipment unit memorizes 
predetermined information, and said means of communications was remembered to be by said 
memory means. 

[Claim 3] Image formation equipment according to claim 1 with which one drive power of said 
means of communications which said memory means and said equipment unit have is 
characterized by being supplied by said radio signal. 

[Claim 4] Image formation equipment given in any 1 term of claim 1 characterized by said 
equipment unit moving where said body is equipped thru/or claim 3. 

[Claim 5] Image formation equipment given in any 1 term of claim 1 characterized by said 
equipment unit having further a distinction means to distinguish whether the means of 
communications which said body has is demanding the communication link thru/or claim 4. 
[Claim 6] Said distinction means is image formation equipment according to claim 5 
characterized by distinguishing whether it is the radio signal which should receive from the 
means of communications which said body has by whether the identification number beforehand 
defined into the radio signal which said means of communications of said equipment unit 
received is contained. 

[Claim 7] Image formation equipment according to claim 5 or 6 characterized by having further a 
power cutoff means to intercept supply to said means of communications of said drive power 
when said equipment unit judges that said distinction means is not carried out in the 
communication link demand. 

[Claim 8] Said equipment unit is image formation equipment given in any 1 term of claim 1 
characterized by including at least one of a process cartridge, a development counter cartridge, 
middle imprint equipment, and anchorage devices thru/or claim 7. 

[Claim 9] Image formation equipment given in any 1 term of claim 1 characterized by said 
equipment unit having the monochrome development material used for color picture formation 
thru/or claim 8. 

[Claim 10] Said means of communications is image formation equipment according to claim 2 or 
3 characterized by updating the information memorized by said memory means of said equipment 
unit at the time of starting of said body and/or a halt. 

[Claim 11] The equipment unit which is an equipment unit removable on the body of image 
formation equipment, and is characterized by preparing the means of communications prepared 
in said body, and the means of communications which can communicate by the radio signal. 
[Claim 12] Furthermore, the equipment unit according to claim 11 characterized by 
communicating the information which has a memory means to memorize predetermined 
information and was memorized by said means of communications at said memory means. 




http://www4.ipdljpo.go.jp/cgi-bi^ 2004/09/21 



2/2 *? 

[Claim 13] The equipment unit according to claim 12 to which drive poweWf either said memory 
means which said equipment unit has, and said means of communications is characterized by 
being supplied by said radio signal. 

[Claim 14] Furthermore, an equipment unit given in any 1 term of claim 11 characterized by 
having a distinction means to distinguish whether the means of communications which said body 
has is demanding the communication link thru/or claim 13. 

[Claim 15] Said distinction means is an equipment unit according to claim 14 characterized by 
distinguishing whether it is the radio signal which should receive from the means of 
communications which said body has by whether the identification number beforehand defined 
into the radio signal which said means of communications of said equipment unit received is 
contained. 

[Claim 16] Furthermore, the equipment unit according to claim 14 or 15 characterized by having 
a power cutoff means to intercept supply to said means of communications of said drive power 
when it is judged that said distinction means is not carried out in the communication link 
demand. 

[Claim 17] Said equipment unit is an equipment unit given in any 1 term of claim 1 1 
characterized by including at least one of a process cartridge, a development counter cartridge, 
middle imprint equipment, and anchorage devices thru/or claim 16. 

[Claim 18] An equipment unit given in any 1 term of claim 11 characterized by said equipment 
unit having the monochrome development material used for color picture formation thru/or claim 
17. 
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* NOTICES * 

• * 
■ • 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image formation equipment which forms an 

image in a record medium, and its equipment unit 

[0002] 

[Description of the Prior Art] Conventionally, in the image formation equipment using an 
electrophotography image formation process, the process cartridge method which cartridge-izes 
in one a process means to act on an electrophotography photo conductor and an 
electrophotography photo conductor, and is made removable at the body of image formation 
equipment is adopted. This method can perform maintenances of easy equipment, such as 
exchange of an article of consumption, for user itself, without being based on a serviceman. 
[0003] In the case of the laser beam printer of a monochrome output, there is a thing which 
unified at least one and the electrophotography photo conductor of what unified the 
electrification machine, the development counter or the cleaning machine, and the 
electrophotography photo conductor, an electrification machine, a development counter, and a 
cleaning machine as an above— mentioned process cartridge, or a thing which unified the 
development counter and the electrophotography photo conductor at least. 
[0004] On the other hand, the color laser beam printer with a large-sized development counter 
has realized the same maintenance nature as the laser beam printer of a monochrome output by 
making removable on the body of image formation equipment an electrophotography photo 
conductor (henceforth a "photo conductor drum"), electrification equipment, cleaning equipment 
and the process cartridge (photo conductor drum cartridge) with which the removal toner bottle 
was united, and the development counter cartridge of each color containing the toner of a 
Magenta, cyanogen, yellow, and a black color. 

[0005] With such image formation equipment, when the function of the component part built into 
the process cartridge by long-term use falls for example, the whole process cartridge is 
exchanged. Moreover, also when all the toners of a development counter cartridge are 
consumed, the whole development counter cartridge is exchanged. These exchange is the very 
easy activity of opening the body of image formation equipment wide, taking out an old process 
cartridge or a development counter cartridge from the interior of the body of equipment, and 
equipping the body of equipment with a new process cartridge or a new development counter 
cartridge, and an operator can carry them out easily. 

[0006] OK, furthermore, recently, the individual difference of a cartridge is compensated, and in 
the stable output, in order to perform a more exact maintenance, the following techniques are 
also proposed. 

[0007] (1) Carry electron devices, such as memory, in a process cartridge, and write data, such 
as manufacture conditions, in this electron device at the time of shipment. If equipped with this 
cartridge, with reference to data, image formation of the body of image formation equipment will 
be carried out by the optimum conditions of a process cartridge. 

[0008] (2) Detect the life expectancy of a photo conductor drum during image formation, and 
keep it in the memory which prepared this life-expectancy data in the cartridge. The body of 
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image formation equipment performs the preliminary announcement of ai^xchange stage etc. 
witK reference to this life-expectancy data. 

[0009] (3) Keep the diagnostic data of the process cartridge diagnosed by the body of image 
formation equipment in the memory prepared in the process cartridge. And a serviceman uses 
for decision of a condition etc. with reference to a memory content at the time of abnormalities 
and a maintenance. 

[0010] An above-mentioned technique carries electron devices, such as nonvolatile memory, in a 
process cartridge, and is realized. In the conventional process cartridge carrying these electron 
devices, the electron device and the connector were attached on the printed circuit board, and 
this printed circuit board was attached in the process cartridge. 

[0011] In addition, when it mounts an electrical part in a process cartridge removable on the 
body of image formation equipment equipment in this way, electronic parts, such as diode for 
protecting an IC like nonvolatile memory and IC from the surge pulse from the outside, 
resistance, a capacitor, and a connector, are mounted on the printed circuit board. 
[0012] Moreover, the method of performing transmission and reception of the signal of the 
control circuit in the body of image formation equipment and the electron device of a process 
cartridge via a connector was taken. 
[0013] 

[Problem(s) to be Solved by the Invention] However, when the control circuit in image formation 
equipment and the memory of a process cartridge were connected by the direct connector and a 
signal was transmitted and received like the above-mentioned example, un-arranging [ of a 
degree ] arose. Hereafter, an equipment unit is considered as generic names, such as a process 
cartridge and a development counter cartridge. 

[0014] 1. It is unrealizable to give the above-mentioned function to an equipment unit which 
moves in the inside of image formation equipment, for example, the development cartridge of the 
rotating type of a color laser beam printer, as a matter of fact. 

[0015] 2. In the case of the equipment unit which receives vibration, it is necessary to cope with 
it so that the contact of a connector may not start a poor contact by vibration, and it serves as 
a cost rise of a connector. 

[0016] 3. It is required to strengthen the endurance of the contact of a connector and toner- 
proof nature, such as toner dirt, and it serves as a cost rise. 

[0017] Therefore, transmission and reception of the signal of the control circuit in the body of 
image formation equipment and the development counter cartridge to rotate are expected the 
method which does not use connector wiring. 

[0018] This invention was made in view of the above-mentioned technical problem, and the 
purpose of this invention is offering the image formation equipment with which reading and a 
body can write the information which an equipment unit's holds using a radio signal, and its 
equipment unit in the image formation equipment constituted from a removable equipment unit 
by a body and the body. Furthermore, the purpose of this invention is offering the image 
formation equipment which makes it possible to answer a body by the radio signal in the 
information which saves a radio signal from a body based on delivery and its signal to an 
equipment unit at the time of starting and a halt of image formation equipment, or to rewrite 
preservation information, and its equipment unit. 
[0019] 

[Means for Solving the Problem] The image formation equipment of this invention for attaining 
the above-mentioned purpose has the following configurations. That is, it is image formation 
equipment constituted from a removable equipment unit by the body of image formation 
equipment, and said body of image formation equipment, and the means of communications which 
can communicate is mutually prepared in said body and said each of equipment unit by the radio 
signal. 

[0020] It has the desirable memory means said image formation equipment remembers the 
information on predetermined in said equipment unit to be, and the information said means of 
communications was remembered to be by said memory means is communicated. Preferably, one 
drive power of said means of communications which said memory means and said equipment unit 
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of said image formation equipment have is supplied by said radio signal. 
[002*1] Preferably, said equipment unit of said image formation equipment moves, where said 
body is equipped. 

[0022] Preferably, said equipment unit of said image formation equipment has further a 
distinction means to distinguish whether the means of communications which said body has is 
demanding the communication link. 

[0023] Preferably, said distinction means of said image formation equipment distinguishes 
whether it is the radio signal which should receive from the means of communications which said 
body has by whether the identification number beforehand defined into the radio signal which 
said means of communications of said equipment unit received is contained. 
[0024] When said equipment unit of said image formation equipment judges preferably that said 
distinction means is not carried out in the communication link demand, it has further a power 
cutoff means to intercept supply to said means of communications of said drive power. 
[0025] Preferably, said equipment unit of said image formation equipment contains at least one 
of a process cartridge, a development counter cartridge, middle imprint equipment, and 
anchorage devices. Preferably, said equipment unit of said image formation equipment has the 
monochrome development material used for color picture formation. 

[0026] Preferably, said means of communications of said image formation equipment updates the 
information memorized by said memory means of said equipment unit at the time of starting of 
said body and/or a halt. The equipment unit of this invention for attaining the above-mentioned 
purpose has the following configurations. That is, it is an equipment unit removable on the body 
of image formation equipment, and the means of communications prepared in said body and the 
means of communications which can communicate by the radio signal are prepared. 
[0027] It has a memory means to memorize desirable further predetermined information, and the 
information memorized by said means of communications at said memory means is 
communicated. 

[0028] Preferably, the drive power of either said memory means which said equipment unit has, 
and said means of communications is supplied by said radio signal. 

[0029] Preferably, the means of communications which said body has has further a distinction 
means to distinguish whether the communication link is demanded. 

[0030] Preferably, said distinction means distinguishes whether it is the radio signal which should 
receive from the means of communications which said body has by whether the identification 
number beforehand defined into the radio signal which said means of communications of said 
equipment unit received is contained. 

[0031] When it is judged further preferably that said distinction means is not carried out in the 
communication link demand, it has a power cutoff means to intercept supply to said means of 
communications of said drive power. 

[0032] Preferably, said equipment unit contains at least one of a process cartridge, a 

development counter cartridge, middle imprint equipment, and anchorage devices. 

[0033] Preferably, said equipment unit has the monochrome development material used for color 

picture formation. 

[0034] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, this invention is explained 
based on the operation gestalt. 

[0035] [Whole functional block diagram] drawing 1 is the block diagram showing the system 
configuration at the time of use of the color laser beam printer 1 which is image formation 
equipment concerning the operation gestalt of this invention. 

[0036] The color laser beam printer 1 consists of a printer controller 2, printer engine 3, and a 
display 50. A printer controller 2 will output this to printer engine 3 as M, C, Y, and the Bk 
picture signal 6 with which each color component consists of 8 bits (D0-D7), if the image 
information 5 of the predetermined description language sent from a host computer 1000 is 
received. 

[0037] Moreover, a printer controller 2 is outputted to printer engine 3 as it is, without 
interpreting this image information 5, when receiving bit data, such as RGB read by the image 
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reader sent from a host computer 1000, as image information 5. 
[0038] Between a printer controller 2 and printer engine 3 f the various picture signals shown in 
drawing 1 besides picture signal 6 are delivered and received in the form of serial communication 
15. The synchronizing signal (PSYNC) of the direction of vertical scanning sent out to a printer 
controller 2 from printer engine 3, the synchronizing signal (LSYNC) of a main scanning direction, 
and the clock (VCLK) for data transfer are also contained in these picture signals. 
[0039] A printer controller 2 outputs a picture signal 6 as a 8-bit signal of each color component 
synchronizing with the clock (VCLK) for data transfer. A display 50 is an indicating equipment for 
reporting the condition of printer engine 3 or a printer controller 2, for example, paper-less 
warning, a toner residue, under a print, etc. to a user, and is a liquid crystal display etc. 
Moreover, it is also possible to form a switch in a display 50 and to enable it to perform a setup 
of printing concentration or a printer controller 2 on it from there. 

The whole color laser beam printer 1 configuration is explained using the [whole color laser beam 
printer block diagram], next drawing 2 . The color laser beam printer 1 is what performs image 
formation based on the multiple-value data with which it has the resolution of 600 dots per inch 
(dpi), and each pixel of color component each was expressed by 8 bits. The color picture data 
generated with a host computer 1000 as image input data (For example, data expressed of a 
RGB component) Other image data generation equipments (not illustrating : still image recorder 
etc.) generate, and the image data stored in a certain storage is mentioned. 

[0040] The aligner 73 consists of semiconductor laser 120 ( drawing 3 ), a laser drive circuit (not 
shown), the polygon mirror 121, the scanner motor 122 ( drawing 3 ), image formation lens 73b, 
clinch mirror 73a, and a BD detector 9 ( drawing 3 ). If an image formation initiation instruction is 
sent out from a printer controller 2, the scanner motor 122 will start a drive, and if stationary 
rotation is reached, the picture signal of yellow will be transmitted from a printer controller 2, for 
example. 

[0041] Based on this picture signal, the semiconductor laser 120 of an aligner 73 carries out 
outgoing radiation of the laser beam toward the polygon mirror 121 which is carrying out 
stationary rotation. This laser beam is irradiated on the photo conductor drum 71 via the polygon 
mirror 121, image formation lens 73b, and clinch mirror 73a. 

[0042] The irradiated laser beam is detected by the BD detector 9 arranged on a horizontal- 
scanning shaft, and outputs BD signal used as a Horizontal Synchronizing signal. Consequently, 
synchronizing with BD signal, scan exposure is carried out and the photo conductor drum 71 
forms an electrostatic latent image. In addition, the photo conductor drum 71 was driven in the 
direction of an arrow head shown in drawing 1 by the driving means (not shown), and is charged 
in predetermined potential with the roller electrification means 72 at homogeneity. 
[0043] If the photo conductor drum 71 advances in the direction of an arrow head, the base 
material 75 supported by shaft 75a will rotate counterclockwise. If a base material 75 rotates and 
stops to the location where development counter cartridge 74a which the development counter 
cartridges 74a, 74b, 74c, and 74d were held in the base material 75, among these held the yellow 
toner counters the photo conductor drum 71, the above-mentioned electrostatic latent image 
will be continuously developed by development counter cartridge 74a on the photo conductor 
drum 71. 

[0044] The primary imprint roller 64 is formed in the opposite section with the photo conductor 
drum 71 inside middle imprint belt 66a, and the toner on the photo conductor drum 71 will be 
imprinted on middle imprint belt 66a, if predetermined bias is impressed from a high voltage 
power supply (not shown). 

[0045] The developed toner image is imprinted on middle imprint belt 66a of the middle imprint 
unit 66, and the toner which remained on the photo conductor drum 71 is removed by cleaning 
equipment 79, and is stored by the removal toner bottle 84. 

[0046] Middle imprint belt 66a moves in the direction of an arrow head illustrated by drawing 2 by 
rotation of three support rollers 61, 62, and 63. The toner image of four colors is lapped and 
formed on middle imprint belt 66a by using the development counter cartridges 74b, 74c, and 
74d, and carrying out the development process explained above in order of a Magenta, cyanogen, 
and black, following yellow. 
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[0047] Next, the toner image formed on middle imprint belt 66a is imprin^^^on a transfer paper 
P with the* secondary imprint roller 65. In addition, a transfer paper P is conveyed by the 
conveyance means 77 from feed equipment 76 according to this timing. The transfer paper P 
which imprinted the toner image is conveyed by heating / pressurization anchorage device 78, it 
is carrying out melting fixing of the toner image, and a color picture is formed on a transfer paper 
P. 

[0048] The color laser beam printer 1 of this operation gestalt performs an image output in the 
resolution of 600 dots per inch (dpi) through the above image formation processes. 
[0049] In addition, the configuration of an equipment unit is as follows. A process cartridge 90 
consists of a roller electrification means 72, cleaning equipment 79, and a removal toner bottle 
84, and is detached and attached with the body 13 of equipment by the wearing guide means 80. 
Moreover, each development counter cartridges 74a-74d are detached and attached with the 
base material 75 installed in the body 13 of equipment. By these configurations, a user can 
exchange the above-mentioned member easily. 

[Functional block diagram of printer engine] drawing 3 is the block diagram showing the 
functional configuration of the printer engine 3 section of the color laser beam printer 1. As 
shown in drawing 3 , dividing of the reference clock from the criteria oscillator 10 of an aligner 73 
is carried out by the counting-down circuit 11. Uniform rotation of the scanner motor 122 is 
carried out using the motor control circuit 12 so that the feedback signal from the scanner 
motor 122 may serve as predetermined phase contrast to this reference clock by which dividing 
was carried out. The motor control circuit 12 builds in a well-known phase control circuit (not 
shown), transmits rotation of the scanner motor 122 to the polygon mirror 121, and carries out 
uniform rotation of the polygon mirror 121. 

[0050] On the other hand, by rotation of a drive motor (not shown), if middle imprint belt 66a 
comes to a predetermined location, a Vertical Synchronizing signal (VSYNC) will occur from a 
detector 8. After a Vertical Synchronizing signal (VSYSMC) is outputted, synchronizing with BD 
signal, a picture signal (VDO) is sent out to semiconductor laser 120 one by one by making into a 
Horizontal Synchronizing signal (HSYNC) BD signal generated by the detector 9 in an aligner 73. 
[0051] Through a printer controller 2 and communication link Rhine 15, CPU14 of signal- 
processing section 4 built-in performs serial communication, exchanges control signals, and is 
synchronizing actuation of a printer controller 2 and printer engine 3. Moreover, CPU14 is 
communicating by being on radio to the photo conductor drum memory 207 to the Magenta 
development counter memory 203, the cyanogen development counter memory 204, the yellow 
development counter memory 205, and the black development counter memory 206. 
[0052] After being changed into a serial signal, it becomes irregular in the strange recovery 
section 210, and the signal outputted from CPU14 is transmitted to each development counter 
memory (nonvolatile memory means) 203-206 and the photo conductor drum memory 207 
through an antenna 211 or an antenna 229. In addition, each development counter memory 203- 
206 and the photo conductor drum memory 207 are EEPROMs240 (refer to drawing 7 ) installed 
in the development counters 74a-74d and process cartridge 90 of each color. 
[Timing of signal] drawing 4 shows the example of timing in case the Vertical Synchronizing 
signal (VSYNC) in the image formation process transmitted from CPU14, a Horizontal 
Synchronizing signal (HSYNC), and a picture signal (VDO) are outputted in a square wave form. 
The example to which a picture signal is outputted is shown in order of M (Magenta) data, C 
(cyanogen) data, Y (yellow) data, and Bk (black) data. 

[Block diagram of the signal-processing section strange recovery section] drawing 5 is the block 
diagram of the strange recovery section 210 of the signal-processing section 4. The chip select 
signals 224-228 which are signals required to access CPU14 with each memory 203-207 carried 
in each development counters 74a-74d and a process cartridge 90 (henceforth "CS signal"), A 
clock signal (henceforth a "SCK signal") 221, and a data out signal 222 (henceforth "DO"), A 
data in signal (henceforth "DI") 223 and the signal (henceforth "RFON") 220 which directs 
dispatch of the radio signal which controls each memory 203-207 are sent out to the parallel 
serial conversion section 213 (henceforth a "P-S transducer") of the next step. 
[0053] In addition, CS signal is established for every equipment unit That is, CSy226 is CS signal 
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of the yellow development counter memory 205, CSm224 is CS signal of tne Magenta 
development counter memory 203, and CSo228 is [ CSc225 is CS signal of the cyanogen 
development counter memory 204, and / CSk227 is CS signal of the black development counter 
memory 206, and ] CS signal of the sensitization drum memory 207. 

[0054] The P-S transducer 213 adds a start-stop signal (ST), i.e., a start bit, and a stop bit (SP) 
for the output signal from CPU14, and inputs this signal into the ASK section after changing into 
the serial signal 231. In the ASK section 214, digital amplitude modulation (ASK:Arnplitude Shift 
Keying) of the inputted signal is carried out, and a signal 212 is outputted. Here, the ASK section 
214 consists of the oscillation sections 215 (oscillation frequency f1:kHz) and the analog switch 
sections 216 which oscillate a predetermined sine wave. 

[0055] In addition, the waveform-shaping section 218 and the recovery section 21 9 of drawing 5 
are just going to change the radio signal transmitted from the memory 203-207 of each 
equipment unit, and explain it in detail later. 

The wave of each signal of drawing 5 is shown in [wave of signal] drawing 6 . The serial signal 
231 can express the information for 4 bits between a start bit (LOW signal for 1 bit), and a stop 
bit (HIGH signal for 1.5 bits). Counting from the start bit of the serial signal 231, for the 1st bit, 
the CS signals 224-228 and the 2nd bit are [ the DO signal 222 and the 4th bit of the SCK signal 
221 and the 3rd bit ] the DI signals 223. A signal 212 is an ASK output signal and this signal is 
transmitted to each equipment unit memory 203-207 from an antenna 211. In addition, the 
antenna 211 and the antenna 229 consist of coils which carried out the number turn of the lead 
wire. 

[Block diagram of memory of equipment unit] drawing 7 is a block diagram of each memory 203- 
207 carried in each equipment unit. In drawing 7 f it is received by the receiver coil 235 by 
electromagnetic induction, and the ASK signal 212 transmitted from the antenna 211 or antenna 
229 of the signal-processing section 4 ( drawing 5 ) is sent to the recovery section 237 and the 
power generation section 242. In addition, a receiver coil 235 and a capacitor 236 constitute a 
resonance circuit, and they are designed so that only the radio signal (flkHz) of predetermined 
frequency may be sent out to the recovery section 237 and the power generation section 242. 
[0056] The power generation section 242 is equipped with the rectifier circuit (not shown) and 
the clamping circuit (not shown) for not becoming more than +3V, rectifies the alternating 
voltage generated in case a receiver coil 235 is excited by the ASK signal 212, and generates the 
power source of +3V. The recovery section 237 restores to the received ASK signal 212, and 
transmits the recovery signal 249 to the waveform-shaping section 238, and the waveform- 
shaping section 238 changes the received recovery signal 249 into a digital signal 250. And the 
changed digital signal 250 is the S-P transducer 239 of the next step, is divided into the CS 
signal 258, the SCK signal 259, and the DI signal 260 (it inputs into the data input pin DI from 
EEPROM240) from the serial signal containing a start bit and a stop bit, and is transmitted to 
EEPROM240. 

[0057] Here, EEPROM240 investigates the received signal and, in the case of read-out mode, a 
signal 261 is transmitted from the data output pin DO. This output signal 261 transmitted is 
inputted into the ASK section 244 as a signal 253 via the S-P transducer 239. The ASK section 
244 which consists of the oscillation section 245 and an analog switch 246 changes a signal 253 
into the signal 256 by which the ASK modulation was carried out. In addition, a different thing 
from the frequency of the oscillation section 215 of drawing 5 is used for the oscillation 
frequency (f2kHz) of the oscillation section 245 of the ASK section 244. 

The contents of the Magenta development counter memory 203 are shown in [memory content] 
drawing 8 as an example of the contents stored in EEPROM240. EEPROM240 has a read-only 
field (512 bits) and the field (512 bits) of read-out/writing, the unit identification code 262, a 
serial number 263, the date of manufacture 264, the life threshold 265, etc. are contained in the 
former field, and the accumulation use printing number of sheets 266 is contained in the latter 
field. Here, the unit identification code 262 specifies whether it is the development counter 
memory of 203 - 206 throat, and makes it the following coding scheme it 
[0058] 

<Unit identification code> <The class of unit> 000 A Magenta development counter cartridge 001 
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A cyanogen development counter cartridge 010 A yellow development counter cartridge 01 1 A 
black development counter cartridge 100 a photo conductor drum cartridge — here, the 
accumulation use printing number of sheets 266 If it is updated serially and the accumulation use 
printing number of sheets 266 reaches the life threshold 265 It judges that this development 
counter cartridge is a life, warning which tells a user about exchange of a development counter 
cartridge is transmitted to CPU14, and the warning is displayed on a display 50 by CPU14. 
[0059] Here, CPU14 reads the unit identification code 262 indicated in EEPROM240 which 
chooses the identification code 000 of a Magenta development counter cartridge to access from 
the unit identification code 262 first, and transmits this, next is sent from a Magenta 
development counter cartridge. Next, CPU14 is the ID comparator 241 shown in drawing 1 1 , and 
compares the identification code 000 of the identification number and Magenta development 
counter cartridge which were received. When the compared result is in agreement, the signal 254 
which tells coincidence from the ID comparator 241 is outputted, that access of the memory 203 
of this Magenta development counter cartridge should be further made effective, a switch 247 is 
turned ON, the power for power sources of EEPROM240 is supplied succeedingly, and the 
memory control signals 258-260 from CPU14 are confirmed. 

[0060] A switch 247 is turned OFF, supply of the power to EEPROM240 is suspended, and it is 
made not to, make the memory control signals 258-260 from CPU 14 output to the development 
counter cartridge memory whose ID did not correspond that access by CPU14 of this 
development counter memory should be made an invalid, as a result of comparing on the other 
hand. 

[0061] As mentioned above, if CPU14 transmits the unit identification code 262 of memory to an 
assignment development counter cartridge (Magenta development counter cartridge 74b) to 
access, and reads the corresponding Magenta development counter memory 203 or changes it 
into a write-in condition, it will make a self-judgment by the Magenta development counter 
cartridge memory 203 side, and will make a memory content accessible. 

[0062] Here, the wave for explaining the above-mentioned actuation is also shown in above- 
mentioned drawing 6 . That is, DO signal which generates the SCK signal which generates CS 
signal which generates the voltage signal which generates the wave of 251 shown in drawing 6 in 
the power generation section 242, and the wave of 258 by the S-P transducer 239, and the wave 
of 259 by the S-P transducer 239, and the wave of 260 by the S-P transducer 239, and the 
wave of 261 are DI signals outputted from EEPROM240, and the wave of 256 is an ASK signal 
generated by DI signal. 

[0063] The ASK signal 256 transmitted from each development counter memory 203-206 is 
received by the antenna 211 of the signal-processing section 4. And after an input signal is 
changed in the recovery section 219 of the signal-processing section and the waveform-shaping 
section 218 of drawing 5 , it is inputted into the DI port 223 of CPU14. CPU14 is the point of A 
mark shown in drawing 6 , extracts a signal and incorporates required data. In addition, 223 is the 
output signal of the waveform-shaping section 218. 

[Timing of communications protocol] drawing 9 shows an example of the timing of the 
communications protocol of EEPROM240, and explains the lead protocol of EEPROM240 of a 
micro wire method below. 

[0064] First, synchronizing with "H" signal and the clock signal SCK which confirm chip select 
signal CS from an external circuit, a signal is sent out to EEPROM240 in order of start bit 'O 1 '1\ 
an operation code, and the address. If these signals are received, EEPROM240 will be the timing 
which serves as read-out mode, then is shown in drawing 9 , and will output the data DO for 1 
word (16 bits) of the specified address. In addition, an operation code is the 2-bit instruction 
information that EEPROM240 ( drawing 7 ) is specified, and the modes, such as a light, a lead, 
and data elimination, are set up. 

[Read-out sequence of memory content at time of starting] drawing 10 is a flow chart showing 
the read-out sequence of the memory content at the time of color laser beam printer 1 starting 
by the memory of each equipment unit. Drawing 10 explains taking the case of a Magenta 
development counter (the unit identification code 262 is 000). 

[0065] First, at step S289, if the Magenta development counter memory 203 receives the 
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sending signal from CPU14 of color laser beam printer 1 body next it w^^ogress to step S290 
and will generate the supply voltage (VCC) for operating each circuit in the Magenta 
development counter memory 203. Next, the generated supply voltage is supplied to 
EEPROM240 at step S291. 

[0066] Next, it progresses to step S292 and the unit identification code 262 specified by the 
sending signal from CPU14 of color laser beam printer 1 body is read. Next, step S293 compares 
the read code and the identification code stored in EEPROM240 of the Magenta development 
counter memory 203. 

[0067] When the compared identification code is in agreement, next it progresses to step S294, 
EEPROM240 is accessed, and the contents of storing are read. And next, it progresses to step 
S295 and a memory content is checked. Here, it investigates whether there is any checksum 
error. When there is no checksum error in the investigated result, a series of activities are 
ended. 

[0068] On the other hand, since the Magenta development counter memory 203 is telling the life 
of Magenta development counter 75b etc. by the step S295 smell when a checksum error is 
shown, it progresses to step S300, and after directing that warning displays the abnormalities of 
development counter memory on a display 50, a series of activities are ended. Furthermore, in 
step S293, when the comparison result of the above-mentioned unit identification code is not in 
agreement, it progresses to step S297, and after stopping the control signals 258-260 to 
EEPROM240 of the Magenta development counter memory 203 for the signal which suspends 
supply of the supply voltage to EEPROM240 of the Magenta development counter memory 203 
at step 298 to delivery and a degree, a series of activities are ended. 

[0069] As stated above, it is possible by performing the above actuation immediately after 
starting the color laser beam printer 1 to grasp a memory content by CPU14. 
[Renewal sequence of memory content at time of starting] one side and drawing 1 1 are flow 
charts which show the sequence which updates a memory content. First, like the sequence 
shown by drawing 10 , at step S302, if the Magenta development counter memory 203 receives 
the sending signal from CPU14 of color laser beam printer 1 body next, it will progress to step 
S303 and will generate the electrical potential difference VCC for operating each circuit in the 
Magenta development counter memory 203. Next, an electrical potential difference is supplied to 
EEPROM240 at step S304. 

[0070] Next, the code which progressed to step S305, and read the unit identification code 
specified by the sending signal from CPU14 of color laser beam printer 1 body, next was 
progressed and read to step S306 is compared with the identification code stored in 
EEPROM240. When the compared identification code is in agreement next, it progresses to step 
S307, and it writes in in order to access EEPROM240 and to update the contents of storing. 
Next, it progresses to step S308, and the contents of updating of EEPROM240 are read, next it 
progresses to step S309, and in order to investigate whether it was written in normally, it 
collates whether it is in agreement with the register in CPU. A series of activities are ended 
noting that writing with the collated result normal when in agreement is made. On the other hand, 
when the collating result is not in agreement in step S309, since the Magenta development 
counter memory 203 has produced fault, it progresses to step S314, and after directing that 
warning displays the abnormalities of the Magenta development counter memory 203 on a display 
50, a series of activities are ended. 

[0071] On the other hand, when the identification code compared in step S306 is not in 
agreement, it progresses to step S31 1, and after stopping the control signals 258-260 to 
EEPROM240 of the Magenta development counter memory 203 for the signal which suspends 
supply of the electrical potential difference supplied to EEPROM240 at delivery, next step S311, 
a series of activities are ended. 

[0072] As mentioned above, although explained taking the case of the time of starting of the 
color laser beam printer 1, it is applicable also at the time of a halt of the color laser beam 
printer 1. That is, it is rotating this wearing unit and performing the above actuation immediately 
after intercepting the power source of the color laser beam printer 1, and it can also update a 
memory content by CPU14. 
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[0073] Moreover, in order to intercept the power source of the color laserbeam printer 1 and to 
rotate this wearing unit, it is possible, if sequence control which a power source intercepts is 
performed after managing power sequencing with a Softswitch, rotating the above— mentioned 
wearing unit and accessing memory. 

[0074] It became unnecessary as mentioned above, to connect with the control circuit in image 
formation equipment through a direct connector in this operation gestalt like before by 
establishing nonvolatile memory 203-206, antenna coil, and a transceiver circuit in the process 
cartridge 90 as an equipment unit, and the development counter cartridges 74a-74d, establishing 
CPU14, antenna coil, and a transceiver circuit in the color laser beam printer 1 side, and 
performing the writing and reading to this nonvolatile memory 203-206 by the radio signal. 
[0075] In addition, in this operation gestalt, although the equipment unit explained a process 
cartridge 90 and the development counter cartridges 74a~74d to the example, middle imprint 
equipment, an anchorage device, etc. are raised as other equipment units. 
[0076] Thus, since transmission and reception with the control circuit of the color laser beam 
printer 1 and the memory means of an equipment unit are performed by non-contact, it is 
applicable also to an equipment unit like the development cartridge which moves in the inside of 
the color laser beam printer 1. It is required to strengthen the endurance of the contact of the 
connector for performing transmission and reception with the control circuit in the color laser 
beam printer 1 and the memory means in a control unit directly and toner-proof nature, such as 
toner dirt, it can solve problems, such as becoming a cost rise, and the reliable article-of- 
consumption management of it is attained. 

[0077] Moreover, when a power source was switched on or intercepted to the color laser beam 
printer 1, by accessing memory, it was the hardest to be influenced of disturbance, and the 
output level of transmission and reception was also able to be reduced. Furthermore, since the 
radio signal is not necessarily always generated, it is advantageous also to spurious radiation 
(jamming). 

[0078] Although it considered as the sequence which updates a memory content with this 
operation gestalt when the memory content was grasped when the power source of the color 
laser beam printer 1 is switched on, and a power source was intercepted, a natural reverse 
sequence can be imagined easily. 

[0079] In addition, although this operation gestalt explained the color laser beam printer 1 with 
many classes of article of consumption, you may use for monochrome laser beam printer, an 
electrostatic another side-type photograph printer, or the printer of an ink jet method. Moreover, 
when an article of consumption is one printer, the unit identification code 262 may be lost. 
[0080] Although the modulation technique was set to ASK with this operation gestalt, other 
modulation techniques, such as digital-phase-modulation PSK (Phase Shift Keying) and the 
digital frequency modulation FSK, are sufficient. Moreover, with this operation gestalt although 
the equipment unit was used as the development cartridge of a rotating type, and the process 
cartridge 90, in a middle imprint object or an anchorage device, a nonvolatile memory means can 
be carried similarly. 
[0081] 

[Other operation gestalten] In addition, even if it applies this invention to the system which 
consists of two or more devices (for example, a host computer, an interface device, a reader, a 
printer, etc.), it may be applied to the equipments (for example, a copying machine, facsimile 
apparatus, etc.) which consist of one device. 

[0082] Moreover, it cannot be overemphasized by the purpose of this invention supplying the 
storage (or record medium) which recorded the program code of the software which realizes the 
function of the operation gestalt mentioned above to a system or equipment, and reading and 
performing the program code with which the computer (or CPU and MPU) of the system or 
equipment was stored in the storage that it is attained. In this case, the function of the 
operation gestalt which the program code itself read from the storage mentioned above will be 
realized, and the storage which memorized that program code will constitute this invention. 
Moreover, it cannot be overemphasized that it is contained also when the function of the 
operation gestalt which performed a part or all of processing that the operating system (OS) 
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which is working on a computer is actual, based on directions of the program code, and the 
function of the operation gestalt mentioned above by performing the program code which the 
computer read is not only realized, but was mentioned above by the processing is realized. 
[0083] Furthermore, after the program code read from a storage is written in the memory with 
which the functional expansion unit connected to the functional expansion card inserted in the 
computer or a computer is equipped, it cannot be overemphasized that it is contained also when 
the function of the operation gestalt which performed a part or all of processing that CPU with 
which the functional expansion card and functional expansion unit are equipped based on 
directions of the program code is actual, and mentioned above by the processing is realized. 
[0084] When applying this invention to the above-mentioned storage, the program code 
corresponding to the flow chart (shown in drawing 10 and/or drawing 11 ) explained previously 
will be stored in the storage. 
[0085] 

[Effect of the Invention] As explained above, according to this invention, in the image formation 
equipment constituted from a removable equipment unit by a body and the body, the image 
formation equipment with which reading and a body can write the information which an 
equipment unit holds using a radio signal, and its equipment unit have been offered. Furthermore, 
the body was able to be answered by the radio signal in the information which saves a radio 
signal from a body based on delivery and its signal to an equipment unit at the time of starting 
and a halt of image formation equipment, and the image formation equipment which makes it 
possible to rewrite preservation information, and its equipment unit have been offered. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the system configuration at the time of use of the 
color laser beam printer which is the operation gestalt of this invention. 
[Drawing 2] It is the whole color laser beam printer block diagram which is the gestalt of 
operation of this invention. 

[Drawing 3] It is the block diagram showing the functional configuration of printer engine. 
[Drawing 4] It is drawing showing the timing of each signal and the wave in an image formation 
process. 

[Drawing 5] It is the block diagram showing the strange recovery section of signal-processing 
circles. 

[Drawing 6] It is drawing showing the wave of each signal. 

[Drawing 7] It is the block diagram showing the configuration of the memory installed in each 
equipment unit 

[Drawing 8] It is drawing showing an example of the contents stored in the memory installed in 
each equipment unit. 

[Drawing 9] It is drawing showing an example of the communications protocol of memory. 
[Drawing 10] It is the flow chart which shows the read-out sequence of the memory content at 
the time of starting by the memory of each equipment unit. 

[Drawing 1 1] After updating the memory content of each equipment unit, it is the flow chart 
which shows the sequence which a memory content reads. 
[Description of Notations] 

66 Middle Imprint Belt Equipment (Equipment Unit) 
71 Photo Conductor Drum 

74a f 74b, 74c, 74d Development cartridge (equipment unit) 
78 Anchorage Device (Equipment Unit) 
90 Process Cartridge (Equipment Unit) 
204-207 EEPROM (nonvolatile memory means) 
211,229 Coil (radio-signal sending-out means) 
236 Coil (Radio-Signal Receiving Means) 



[Translation done.] 
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yy v^x>>;v3 j t>L<i4yy>^^>ha-9 
2 own. mar. «iit^ h^-ss-^. ?y 

sotc, x^y^H^Ttc^feBJ^ais^y 

a v h n— 9 2 O^^rfr^:^ Scfc -5 *c*r S c t fc pjfig 

*9-U— y^—A^y V* 114, fftla- 
^f, 6 0 0 hAyf (dpi) 

#ftJ«»*lB*«< 8 t: *y hT*3S*tlfc^ffl-r— * kig 
14, /hX rt— $ 1 0 0 0T*£j&*r3;*j9— ®g! 

[0 0 4 0] ^^cSB7 314, ¥-mfc\s~*f l 2 0 (0 

3) , u— y^Kjssg (s^^-r) , #yrfv^9-i 

2 1 , X4^^-* 1 2 2 (S3) . JS®UVX7 3 
b, StDjIL^9-7 3 a, BD^ffii§9 (^3) fr£> 
i«?nTt^o yy V^ra^bn— 9 2fr&B«WBj« 

BBtt^^simsnsi:. x^-v^^e-^ i 2 2t>mm 




(5) 



7 

• ■ 

[0 0 4 1 ] COH««#^a^*«3^H7 
{*U-+f 1 2 Ote. *f)t*^«lHrtgLT^5#U=f 
2 1 K|p]oTffi*rr£o C<DU-1fftli. * 

ydy^^! 2 l . *S«l^vX7 3 b. ffrOiBL^ 

-7 3 a^lT, C%«F?A7 1 ±tlH»8n 
[0 0 4 2] ^«*nfeU— 1f3Ktt. ^^SW±^EB 

**te*F^A7 itfj|ffll)6«nT, 
[0 0 4 3] S5JW*K^ix7 i#*ai#ifllteJltri:. W 

7 5a lc3d$£ nfc3d$f* 7 5 tfKttttfl K> fc mifr 
5W»7 5fc:U:9l««*-hyy^7 4a. 7 4 
b. 7 4c. 7 4dtflRS^n. c!C0-9^^XU- b^" 
-*iRSL;TdR«8S;fr-- h y yS>7 4 atf. &%ttF9 20 
2x7 1 fc»|R| , rStMt*T?Sa«*7 5#lstf£Lf?ltr5 

[0 0 4 4] 4>mg9^ h 6 6 a <K>nM<OWtW F9 
A 7 1 fcO^lRlgP^— 3WB^o— 76 4 3UWtetlT43 
9. C3feffcF72»7 1 ±0 h*— te. (H^-fr 

6 6 a_Bc3£¥£n&o 

[0 0 4 5] mStefttchi"- fett, *Bfc*J.— * h 
6 6 <D$*IKSIE$'W h 6 6 a ±tcHg^S ft. ^ftf* F^ 30 

2*7 i±k:B»Lfcb^-"li, ^U--V^8I7 9lc 
*oTllfc*«*U ^Sh-f-SglS 4tc^e^n^o 
[004 6] 4>HHE^^ h 6 6 a ti, 3 
^6 1. 6 2, 6 StDHRfclCj;*). ^2£^2nfc£: 

-h'j7^7 4b, 7 4 c. 7 4 d^rffl^T^SI-rScl 
£lc£t). 4ft<0ht- »*«*IHBBaf ^ h 6 6 a±l£ 
S&oTJgj££ftSo 
[00 4 7] t*>HIE^^l/ h 6 6 a ±\cB^tl 40 

*>*T«B«I17 6 7 7tc£9SB££2n 

B7 tu K^-^jSttHS^SC^T'x * 

[0 0 4 8] **8BBMHo*9— u— ye— 2*:/y 

1 te. fcUKOJ; 5 aB«JBMEiaS«:»T, 6 0 0 F -y h 

/-f>f (dpi) o«s»fiT-ffi«ai**fTa^o 

[0 0 4 9] &*5. bOHUSti:. fiCF<DiI9 a 
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7 2. — VWHH17 9fttfl»*b^-S»8 4fr 

£#ti£2n. «»*VF¥a8 0^<fc 1 3^ 

SBtt^nSo Sfc* #I«B*-byyy7 4a-7 4 
dli. £EB*{*1 3fcRB«tt:fc£#*7 5fc»KSn 

[yy v*xvi;v<D«fig«jS8H] B3i** u- 
ifif-A^y i <o^y v*xv^3»9«nmii« 

7 3<D&m¥mmi ofr&oi»*py>^ »s§gi 

tf. m^ttffiM^^Sct^lc^-^SJSilnlKl 2**8^ 
TX^-vt^-^ 1 2 2£rHiI[Hrtfc2 J £So : e— ^MSH 
BBl 2li> ^aoffi*B»J»EI» (Bavt^f) *rrtK 
U X^-v-J^E— * 1 2 2 0lsH5«:*y rf>^— l 2 

1 icgjgU #y:J:/*9-l 2 1 tMBls!4S. 
[0 0 5 0] — 2u i&K)^-* (H^^T'f) ©IsHte^J; 
V) x F(in4E9^;l/ h 6 6 a ^Bf^ffiHfc < S 1^m§§ 
8<fcOSiS|Wl^{i^ (VSYNC) tfJBSTS. SftRI 

(VSYNC) ^ffi*«*lfeftx S7t^H7 3F^ 
tO^Wgg 9 ICci: TStflt^ns B Dffl^*7k¥ra«B«« 
(HSYNC) ^ L/T. BDfl^lClsimbT. Hi^fl^ 

(vdo) tmx. *»*u— ifi 2 0tc^tB^ns o 
[0051] m^fflaap 4 rtwo c p u 1 4«. yy > 

£nvhD— ^2 £ilfi^-f > 1 5^bT. '>U7;l/ 

2k^y V^xv^V3<0l6^l^ffi^^:Tl^ o ^fc 
CPU 1 4 14. -T-tfV^SttS^^ey 2 0 3. 5/7^S 

®g^^ey 2 0 4, -rxn— sfcS^y 20 5, 
y*a»B/^ey 2 o 6ic*fbT. ■Bt*F9/*^ ; ey 

2 0 7 tcj* LT«ttTt?ii(l*tToTl/^So 

[0052] cpuu^ffl^n^fflf^ ->y^ 
;i/fi^icassi$nfcfiHcajaiH»2 i otcT^is^n. 

T^f-f 2 1 1 fcSl/H±7^-r^-2 2 9^UT. 
•88 ^^y ffSSffl^^Ufg) 2 03~20 64o£ 
tfffi^F^A^^y 2 0 7^fi^^tlSo 

»g*-=ey 2 o 3-2 o e^octtfSTtftF^A^^ey 2 

0 7ti. ^Iigs7 4 a-7 4 d^^t/ya-feX^ 
-h'J»r^90k:BfflSnfeEEPROM2 4 0 (0 7 
#88) T^So 

[m^(D$^ ^zstn S4ii. cpui 4^esiffi^n 

SH«B*^o-feXfc:ft»*a*H)ll«9 (V S YN 

o . Aa^mm^ (hsync) . Rxsmmm^ (v 
do) &m&m&T*mtizn%m&<D**^?M*7* 
-To m e^-tfv*) t"-^. c e>rv) r-^. y 
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g 



pp4 <D^mm&Z 1 0<DZTviy^mX^^ o CPU1 
4 it, &m.m$i7 4 a — 7 4 d cHrX*— hy 

*ySx9 Ofc:JIM8£ft:fc&*^ey 2 0 3-2 0 7 

rCSfl^J £t^) 2 2 4-2 2 tXDy^m^ 

axT rs cKH§j 22 \t, "f-zm*im 

^ UU~F TDOJ 2 2 2 il, x-^A^Jfi^ 

(tCF TD I J 2 2 3^, S-^V 2 0 3 — 2 

0 7 ^vm-rsiHHm^sfli^iB^-rs axT 

TRFONJ 2 2 0^ &StO'^ls)l'-Z'V 

7Vi/£Sl6B2i 3 (1XT rp-s^giSPj kir^) tcjg 

[0 0 5 3] C Sfl^te, ^Slazy hCT^tC 

HM-TfcSo "T**^ CSm2 2 4^ V-ifV^3H« 
S^^EU 2 0 3OC Sfft*^ CSc22 5te. > 
T^m&^t'EV 2 0 4£OC S«^T?*0. C S y 2 2 
Git, -fJCO— aftB^^tU 2 0 5<DC Sit7?*5, 
CSk 2 2 7^ 79^^3nfRH^ : &U 206OCS1 
*rC*$>D, CSo 2 2 8li, MK7^^U 2 0 7(D 

[0 0 5 4] P-S^j£9$2 1 3 CPU 1 4frZ(D 

t) fcxhy^h (sp) KWrnLTi/vrfrmm 

2 3 1 lcffig|£. A S Kmcccom^ZAtlT&o A S 
KSP2 1 4WA?Hfeffl%, ^^/MHWfflB 
(ASK: Ampl i tude Shift Keyi 
n g) U fP§2 1 2*ttit}T% Q CCT\ A S KS&2 

1 4 it, WSOiEK«*5HB-r8SHm2 l 5 (SSRn 
S££fcf 1 : kHz) £ T~fxn ^x>< 2 1 6frS« 

[0 0 5 5] &43. l^5<D&Jg^?g352 1 8£«iilHS2 
1 9t±. S^zl- y h<D^^:V 2 0 3 — 2 0 7fr£3H 

[«^§G>S»KI 13 6 tc. HSO^fi^OJKJBSr^-ro ^> 
y7;Ml*§2 3 1 it, X^-h!f7 h (1 t:*y bft<DL 
OWi^) Xhy^tTyh (1. 5tr*yh#<DHI 
GHf§) <DP^kl4 If *y hft<Dim*:miT*%Z>o 
T)\sm*§2 3 1 ©X*— M£y hfrSSiLT. |gl tf*y 
C S{§*§2 2 4-2 2 8. Sg2tfy hgte. S 
CKf§2 2 l x *3 fcf -y hBteDO«*f2 2 2, S4 
My hm±, D If§2 2 3T'6So H^2 1 2 «\ A 

- > y h^^ij 2 o 3-2 o 7icmm-$ti2> 0 & 

£k 7Vrt2 1 I^^tf7yft2 2 9li, y— K 

0 0 0 
0 0 1 
0 1 0 
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[SI^- y KD^yeo^oy^H] ^7l±, 
■3-— *y McJgfg^tlT^S&^y 2 0 3 — 2 0 7£>:7 
0 7*BTS«. mUcjo^T, flfttJIflM (^5) 

©7>ft2 i i £>s^te:r>"7^- 2 2 9^^gf?n 

fcA SKfI^2 1 2l±, §mrJ^;l/2 3 5lCcfcD«KR 
»T«i*tU «lSgP2 3 7 tmtJ^0t»2 4 2*C&£> 
tlSo &*5, 3ft3>Ol/2 3 5 fc3yfVit2 3 6 it, 

&m\9\m*mf$.is, m^mmm^mtsim^ (f uh 

z) <D&mm&2 3 7 £®;>j£/SS$2 4 2lcm&TZ>& 
10 •SHif^tiT^So 

[0 0 5 6] B^£j£g|52 4 2 SUffilUSg (B5jvtf 

^r*f) t*ffi7LT*sK>, A S Kfl^§2 1 2 IC^Ki^m 
^^2 3 5WBJg*nSIR^-rS5£ffll»JE%S8!Eb 
T, +3VO«(*S*fSo ttP352 3 7 «\ 
^cASKS^2 12^HU ^Otllflfl^ 2 4 9 £fe 
mmm^2 3 81C2£{IU fflHg»gW2 3 8t±^f§L*: 

mmm^2 4 9«-r^;ufli9 2 5 oicgesi-rso 

T. ^^n/c7 r S/^;l/fl^2 5 0ti. ^©cDS-P^ 
20 ^gP2 3 9T\ X*— hVf ^y h^X h y^e *y h^#/u 
^>U7;l/fif^6C SI^2 5 StSC Kf§2 5 9 
^DIf§2 60 (EEPROM2 4 0^f,©f-^A 
^Jlf I tcA^-TS) fc»*J«n. E E P R 0M2 4 

[0 0 5 7] CCT% EEPR0M2 4 0t^ SflLTc 
ffl^^SI^ M^fliL*— KOS^tt. T^-^m^jtfv 

Do^t§2 6 l&mmtZo ctommtEti&Btfjm 

f26 1tt, S-PSai8B2 3 9«r«AbT. 5 
3i:LTASKa52 4 4 lcA*^n8o 5Sffi8&2 4 5 ^ 
30 T^a^X^^^2 4 6 tT+mtitetlZA S K952 4 4 
it, m^2 5 3^ A S Kti^tlf: {§^2 5 6 fcSft-T 
5o &*3. A S K®2 4 4<D5£m&2 4 5 O^iiiSSC 

(f 2kHz) m5<D5£M%i2 1 5<o«isa»ti±a 

S^bfc^OT^^o EEPROM2 4 0(i, M^tB 
b^ffl^Sgig (5 1 2lf7h) 

«« (5 l 2My h) ^^WU I3#<0««JCJ± % a- 
40 7HOJ3-K2 6 2, U5t#^2 6 3. 1856^0 2 
6 4, *ftlt^l2 6 5ftH*^8tU '&^(DmmiC 
it, ^lffifflBJ?ffi82 6 6mnT^5o CCT\ 
^-^i^ hlSS'J=3— K2 6 2te. 2 0 3 — 2 0 6<D£<Dg| 

[0 0 5 8] 

<ZL- «y b(0SS> 

•^-tf i/zm&m*- v y >y y 

^^flBSA-hy -yi^ 
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0 1 1 

1 0 0 



<dt% mm&mw^Wkz 6 6#*«fri,*v2 6 5tcS 

^CPUl 4 fcjgftU CPU 1 4tCctoT. f^xy 

[0 0 5 9] CCT% CPU 1 4 14, £*f. y MS 
gija — F2 6 2^57^-feXb^l^-tf>*31«»* — 
h U >y i/OlRKUn— F 0 0 0 *aA,"C C n^rigfl U * 
fcU ^-g>^3K»a*-hy y^62i&nT<SE E 
PROM 2 4 0*tE«Shft3.-^ K2 6 

2 £M2*tt}*r 0 cpui 4tt i tc^vr I D J± 

h U *y ^©«»J3- Ho o o fctbR-rSo Jtttbfctt* 

aurc»^kll±. I DJt«8B2 4 1 
«i^2 5 4£r£ti2)U Mfc&^-tfV^gMWBA-- F 

y yyo^ty 2 0 3<DT^-fex£^aicf ee 

PROM 2 4 0<D«HJfl«*J*X-f yf-2 4 7 
2 5 8 — 2 60 ^rWa^-T So 

[0 0 6 0] -73. Jttfcbfctt*. I D^-at^o 

ycoc pu i 4fc<fcS7'^-bx%^!tbfc:-r^<s x^*y 

^2 4 7^0F F&CU EEPROM2 4 0^1U 
*<D«I&*»jLU CPU 1 4fr£><D*^V&mm^2 
5 8 — 2 6 O^fcB^J^^^^^^'TSo 
[0 0 6 1 ] &L±<0£5lC, CPU 1 414. 

rco^jg^ig«gg^- b y *y s> cr-e v^smss*— f y 

r^7 4b)lii, ^tyoazy hWJn— F2 6 2£ 

bsmu K^-rs^-B^^stts^^&y 2 0 3^w 
by y^ty 2 o 3fflSTisw»fbT. ^yrts* 

7^-feXRTflEfcfSo 

[0 0 6 2] CCT% H(JiS<DH6fctt. ifEiSfF^l&sJi 

2 5 1 <Dffl&iz, ntf3u£&2 4 zv£M?2>mzm 

^ 2 5 8<D8&g«. S-P^SP2 3 9TMt5C 
Sfl^ 2 5 9<DS[JBt±. S-PSSI352 3 9T^t 
S S C Ki^ 2 6 0<DffiJgt4. S-P^3£SP2 3 9T* 
&£TZ>DOm^ 2 6 1 EE PROM 2 4 

OfrSffi^tSDlOTTfe^ 2 5 60KJB14. DI 

[0 0 6 3] {HMHS^y 2 0 3 — 2 0 6fr£jiH12 
tlS A S Kd*§2 5 614. d*§iG®a54 <D7 Vtt 2 1 

i T*f i?ti§o ^LT, §{KI*§t4. Hsod^ja^ 

a$<DffiSISP2 1 9 i: StJBfSgffl 2 1 8£T*^£*lTfr 
CPU1 4€»Dl*-h 2 2 3tcA^J^n^o C P 
U 1 4&. ^6^-T AQlO^^VhT*. ff^fcSffib 
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20 



30 



40 



■JW*F9i»*-hyy^ 

T&fift-r-^fcBJO&tfo ^452 2 3t4. 

2 1 8<otB*jffl*re*So 

[Ifflyah3;l/0*^5y^ H9iix EEPROM 
2 4 0<Dfflfi7n hJ;W^^yyo- 0U^bfct> 

OT'&tK 7^?D7>ftSaOE E P R OM2 4 00) 
y - K^a F :n/Wcoivt\ tATfcWR~t Z> Q 
[0 0 6 4] *-T, E E PROM 2 4 OlCjtfLT. ttSP 

h 'o' 4 r , *^3-f\ TFuxomicfi^si 

m^nT<§o Ch60OTS»lf5i:^ EE PRO 
M2 4 0&4. M^tBb^e— F£fctK £t<^T, ^9tc^ 
-t^>(^Z/9X\ Jg^n^cTFUXO 1 *7-F» (1 

6tfyh) tOx-^DO^rtatr*r^o *^3-K 

£14, EEPROM2 4 0 (07) ^«T9 2 1:7 
F©*HH«BT?*t>* 9>fK y~F> T-ZffittZ 

[ei&^©^^yrtS©K*ab^— 5r>x] 01 0 

y 1 gi^© ^ v rtgoi^ffl b i/-^r y x^&i 

gg F«gijn-F2 6 2t±. 0 0 0) fcfljicfco 

xft^-rso 

[0 0 6 5] $t\ Xf7^S 2 8 9T\ V-ify^aS 

S^y 2 o 3tf. if£— i*:f y v£ i 

ocpui 4fre><Dmmm 3 %*:&ia-rz>£.. xf 

^yyS 2 9 0lCjl^ T-tfV^^gg^^ey 2 0 3rtO 
#laIBS*Blff?*S^:«)0«i»«EE (VCC) £r£j£*T 
So SttC «tfi£Ufc«iR11EE*, 2 9 1 T\ 

EE PROM 2 4 OtC#t«&-rSo 
[0 0 6 6] Xf'y^S 2 9 2 ICjfi^ 

-if tr-i^yy i**(ocpu i 4 ^ (ommm^ 

T*J§^UT^a-»y FfflBWn— F 2 6 2 %^m*T 0 

Xt77S 2 9 3T\ M^fflbfc^— F^^-^fV 
^SWB^^U 2 0 3<DE E PROM2 4 0M&*ft2n 
T ^ S KgiJ 3 - F «r Jt«*r S o 
[00 6 7] ttttLfcKg»J=i- F*«— ^ 
tXf77S 2 9 4^51^. EE PROM 2 4 0£r7<> 

S 2 9 5tCil^ ^^'Jfig^fi'^t^o CCT\ 

^fFH^^TTSo 
[0 0 6 8] — ^T. Xf77S 2 9 5lC33^T\ ^x^y 

/c*6, Xt77S 3 0 0^ii^, 3S«g^^UOS«* 



50 



(8) 
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*DfEfg*r*S7?-So ZZIC Xf7yS293 

Sftffi^* 1 ; 203OEEPR0M24 0-\tOm^mJE 

^VjrSfilffi^tiJ 2 0 3 0E E PROM2 4 O'NfiD 
S»JfflKl*f 2 5 8-2 6 O^iL^Tfr^K — 3SfDfE|g;£*fc 

:/y i zmmmmz, ±3a©«ft»f^*«-r c * £ 10 

S 0 

lC N £?\ XT77 P S 3 0 2t\ ^ev^sftsy^y 

2 0 3^ *^-W1flf-A^UV* l**OCPU 

»f^*^s^c«xo»ffivcc**j«'rso xf7 20 

7S 3 0 4T\ EEPROM2 4 0 fc«EE*«3l&*rSo 
[0 0 7 0] Xr-y^S 3 0 5\cm&. 

— *f— If-ix^UV^ 1##<DC PU 1 4fr&4>3XAfll 

lc x Xf^ys 3 0 6&C$t#k ^ffiLfc^i— K^EE 
PROM2 4 0 nT^ 5 BBUri— Ffc*rtt«rr 

So tt«bfcligij3- F^-SLTV^cS'&tt. #lc. 
Xf 7^5 3 0 7^1^ E EPR0M2 4 OlCT^-fe 

!/S 3 0 8fc:ii#. EEPROM2 4 00BRfl8%R so 
2*ffiU Xtv^S 3 0 9lCjt#. iE^CS^cl 

$!7tSo —73, Xfy^S 3 0 9lC35^X x BH-&*S« 
^-aLt^ft^f^icn, ^-tfV^WSg^-ty 2 0 
3WI^£i:n>50TXf77S 3 1 4lCit^. 

■^-Sv^SWffiy^ey 2 o 3<Dis^x7W5 o 

40 

[0 0 7 1 ] — 75\ Xf7^S 3 0 6tC^o(,>TlttJL/c 
^gfjn— Ktf— gCLX^ft^ig^tcki:, Xf7yS3 1 

HCii^ E E P R 0M2 4 0lcfttSt5«E©ffit&4 
#ib*rs{l*§£:&t). &lc> Xf7^S 3 1 1 T\ ^-fc? 
V^SIRS^^ey 2 0 3OEEPR0M2 4 0 ^©©JW 
f§^§2 5 8 — 2 60*±feT3^6— BOf^H^r^T-r 

S e 

[0 0 7 2] ^J^-U— y-tf-A^y V£ 1 (D 

y i ©#ikB#icfcjSfliT£So *r**>-5. so 



cpui 4JcT^ ; eyrtSF3feM«f'rs<ii:fenrfiiT* 

So 

[0 0 7 3] — U— tf-tf-Ayy 1 <D 

So 

[0 0 7 4] ±i2<D<fc-5^ **»JBHStc^t>Ttt. £ 
1^7 F ITOyD^XA- h U 7 ^ 9 0, 
*-by ^7 4 a — 7 4 dtC^FJf^lty^y 2 0 3- 

2 0 6. 7Vft3^;W 43«fctf3IS«!HlB*»». * 

■7 — U- If If- A ^y V* IfflUcC PU 1 4. TZ/y-T 

2 o 3-2 o 6^<Dm%&&^m&&fr*mnm^c& 

[0 0 7 5] *Mti&f&f&l£$s^T mW3.— y 

hit, ^P-bxij-hy7^9o, hy?y 

7 4 a — 7 4 d*WcKMLfcA^ ?(DttCDiIa-7 

So 

[0076] c<d£^c n *^-u---tf e-A:/y 

1 <DffjiJ®[H]S§£. ^B:x~y hoy^y#ai:03S5m 

*»tt-rsiB«*-Fy y^oi^ftSEB^-v Met 
[oo77] ixfc, iftr— i^yy ncm 

8i^SAt>L< «3S»fLfc^c^^yjc7'^-feX*rsS 

£LX^S|f?X*«::&^<DX% ^SIIS* lc*> 
[0 0 7 8] *H$SJgl&Tni. *^-U-1f If-A^y 

So 

[0079] **»BBm-ca:. rg^p^am^^ 
eiu- 1 tf tf-A^y v*^ffl^ao»«2f x^y 

^y^^i7 HSao^j v^tffl^ttxfcK ^ 



(9) 



15 

3— F2 6 2ti&< Ltt<i;t\ 
[0 0 8 0] *ISW0glllT4±. EflToiSSrA S K£bfc 
t\ Ti/ZfoGLW&MV SK (Phase Shift 
Keying) ^xS^Jl/SifcSSWF S K&H<Dft!j 

>?9 0£bfdbV *K«B¥fk afcl±^«S«^fet^T 
[00 8 1] 

fcW§bTfc£lr\, 
[0 0 8 2] *Jfc. *«BHOB«i±. tt»b:fc*ttJBtt 

^2>a-F*ltoffib^**cfcteJ;oTfc. 

WbfcCiWK^wssB^flia-rsctfciftao s*. 
C£tc<fc!)> iaab^itMBg«o«tev*Hsns^t 

[0 0 8 3] 2£lc. E«ltfl*6K»HJ«nfc^t3y 

*o«fiBaa*-FJf»«fiasaiJ.-y mc« 

[0 0 8 4] *m}*±mmmmmcmm?2>m'&. * 
(ommmmciz. mcsmistc mi o&zzf/zrcit 

[0 0 8 5] 



16 

Ri#Bk:'raai»«««ii*«kt/*©sai^^y 

[@ffi^ffi**SiW] 

[0 i ] *5HBo*asig»T*a*'7-" b-if tr-i^y 

[02] *5ffiHOSaW^?gj||T**S*^— U-Vlf-L 
[03] yj>*xv^vcDafigtflfig*^"r^a^^EI 

[B4] B«»B«yu-feXfc:43»S*fi#co*>r5>y 
20 ^ajB^-TBI^ftSo 
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